Abstract: Oribatid mites were investigated in patches of steppe vegetation, dominated by esparto (Stipa sp.), other grasses, Artemisia caucasica, Sedum sp., mosses, or lichens, on cape Tarhankut in Crimea (Mediterranean climate). These mites were quite abundant and rich in species there, probably thanks to the fresh sea breeze and geographic expansion of species from the Mediterranean region, Central Asia, and Europe. They achieved the highest density in patches of steppe grasses other than esparto, but most species occurred in sedum patches. The most abundant was Tectocepheus velatus, especially in patches of steppe grasses other than esparto, and relatively abundant were Scutovertex sp. 1, Jacotella neonominata and Scheloribates laevigatus. In populations of these species the adults usually dominated, but their age structure greatly depended on vegetation type.
INTRODUCTION
The Crimea Peninsula lies in south Ukraine, on the Black Sea, and has the same latitude as Venice. Therefore its climate is Mediterranean, with a warm (or hot) dry season, which lasts from May to October, and a cool season with some precipitation, which lasts from November to April. Generally, precipitation is low here, but the fresh sea breeze slightly lowers the costal temperature and increases air moisture. Winter is usually mild here, mainly due to the high mountains in the north, which protect Crimea from cool continental winds.
Cape Tarhankut lies in the west part of Crimea and comprises a lowland area, with steppe grasses and herbs and patches of shrubs. Among the shrubs, hawthorn (Crataegus pojarcoviae L.) is common, with bushy elms (Ulmus sp.) and rose (Rosa sp.). Herbaceous flora is extremely rich in species, mainly due to the geographic expansion of species from the Mediterranean region, Central Asia, and Europe.
The aim of this paper is to compare the populations of oribatid mites and their communities from various steppe vegetation patches on cape Tarhankut in Crimea.
MATERIAL AND METHODS
Samples of 500 cm 3 each were taken on 15-20 July 2004, in 3 replicates, from 6 patches of steppe vegetation, dominated by esparto (Stipa sp.), other steppe grasses, Artemisia caucasica Willd., Sedum sp., mosses, or lichens. The mites were extracted in Tullgren funnels, preserved, and identified to species or genus level, including the juvenile stages. Nearly 13 500 oribatid mites were extracted in total. Each oribatid species was characterized by the abundance (A = mean number of individuals per sample) and dominance index (D = % of the total number of oribatid mites per sample). Oribatid mite communities in individual vegetation types were compared by mean density of all oribatid mites, number of species, and the Shannon index H' (oDuM 1971). Names of oribatid species follow suBías (2004) and partly weiGMann (2006).
RESULTS
In the investigated habitats, oribatid mites were most abundant in patches of steppe grasses other than esparto, relatively abundant in patches of mosses and sedum, and the least abundant in patches of lichens (Table 1) . The richest in species of oribatid mites were patches of sedum, relatively rich were patches of esparto, mosses and grasses, while the poorest in species were patches of lichens. Consequently the Shannon index for these mite communities was the highest in patches of mosses, and the lowest in patches of lichens. In patches of steppe vegetation, the most abundant and common was Tectocepheus velatus (Michael, 1880) , which preferred patches of steppe grasses other than esparto, but was relatively abundant also in sedum patches (Table 2 ). Other relatively abundant species included Scutovertex sp. 1, Trhypochthonius tectorum (Berlese, 1896), and Liebstadia similis (Michael, 1888) in patches of sedum, Jacotella neonominata Subías, 2004, Oribatula sp. 2 and Ramusella fasciata (Paoli, 1908) in patches of mosses, and Scheloribates laevigatus (C. L. Koch, 1835) and Oribatula sp. 3 in patches of steppe grasses other than esparto. Among the oribatid mites, adults usually dominated, except for lichens, where juvenile stages were more abundant, mainly due to Trhypochthonius tectorum, as its juveniles were 6.5 times more abundant than the adults (Table 3 ). The age structure of oribatid mites greatly depended on vegetation type.
DISCUSSION
In the investigated patches of vegetation in Crimean habitats, the density and species number of oribatid mites were highly differentiated and depended on vegetation type. In Mediterranean climate, the main limiting factors for oribatid mites are high temperature and low precipitation (attenBorouGh et al. 1989) , so the kind of plant cover is important for mites. For example, patches of dense steppe grasses (other than esparto) form a turf, which stores more water, protects the soil against evaporation, and provides the mites with food, which resulted in the highest density of mites. The patches of sedum and mosses are probably also able to store more wa- ter, so the density of mites in them was distinctly higher than in patches of esparto, artemisia, and lichens.
Among oribatid mites in Crimean steppe, the highest density was achieved by Tectocepheus velatus, which is cosmopolitan (nüBel-reiDelBach 1994, suBias 2004), and can be abundant in both extremely dry and wet habitats (rajski 1968). Relatively abundant were Scutovertex sp. 1, Jacotella neonominata, Trhypochthonius tectorum and Liebstadia similis, which prefer dry habitats, while Scheloribates laevigatus is typical for meadows (rajski 1968 (rajski , pérez-íñiGo 1993 . Generally, in patches of steppe plants, 1-2 species achieved a high density and dominance index, which indicate in the light of thieneMann's (1939) principles rather low soil fertility, probably because of low precipitation. For example, in patches of artemisia and steppe grasses other than esparto, Tectocepheus velatus comprised 43.3% of all oribatid mites, while in patches of lichens this species and Trhypochthonius tectorum comprised jointly 71% of all oribatid mites. However, the oribatid communities were richer in individuals and species than those from the south part of Andalusia and Rhodes Island (suBías at al. 1985 , seniczak & seniczak 2006 , seniczak & seniczak 2009 , probably due to the fresh sea breeze, which slightly lowers the temperature and increases air moisture in the hot season, and also due to expansion of mites from Central Asia and Europe. Probably that is also why the Shannon index of oribatid mite communities of Crimean steppe was higher than in patches of vegetation in south Andalusia (seniczak & seniczak 2009). Adults usually dominated in mite communities, but the age structure of species depended greatly on vegetation type, which was conspicuous in Tectocepheus velatus. In patches of steppe grasses other than esparto this species was abundant, but poor in juveniles, while in patches of mosses it was not abundant, but juveniles dominated. Based on the list of oribatid species from the Caucasus and Crimea (karppinen et. al. 1987) , Jacotella neonominata Subías, 2004 [= Jacotella ornata (Pérez-Íñigo, 1972 ] and Lucoppia burrowsi (Michael, 1890) are new to Crimea. CONCLUSIONS 1. The summer oribatid mite communities of investigated patches in Crimean steppe were rather abundant and rich in species, which was probably caused by the fresh sea breeze and geographic expansion of species from the Mediterranean region, Central Asia and Europe. 2. Oribatid mites achieved the highest density in patches of steppe grasses other than esparto, while most species occurred in sedum patches. 3. Among oribatid mites, the highest density was achieved by Tectocepheus velatus, especially in patches of steppe grasses other than esparto, and relatively abundant were Scutovertex sp. 1, Jacotella neonominata and Scheloribates laevigatus. 4. In populations of oribatid species the adults usually dominated, but age structure greatly depended on vegetation type.
